Abstract We report on the optimized production of 1 a Bose-Einstein condensate of cesium atoms using an 2 optical trapping approach. Based on an improved trap 3 loading and evaporation scheme we obtain more than 10 
The cesium atom is very attractive for experiments with ble at low magnetic fields [13] . This results in a great flex- ⋆ corresponding author 9 ,10] and to study the transition from an atomic BEC 38 to a molecular BEC. In this context, a quantum phase 39 transition with an essentially topological character has 40 been predicted [15, 16] . For such and many other intrigu- 41 ing experiments it is desirable to have a large BEC of Cs 42 atoms as a starting point. 43 In this paper we report on the optimized production of 44 an essentially pure Cs BEC in the lowest internal quan- Early experiments [17, 18] towards condensation of ce- spin relaxation rates were measured to be several orders 68 of magnitude higher than expected [19, 20, 21] . It was 69 later understood that this is caused by the dipolar re-70 laxation process induced by the second-order spin-orbit 71 interaction [22] . The maximum phase-space density in 72 a small sample of Cs atoms was a factor of about four 73 away from condensation [23] .
74
The problem of the strong inelastic two-body losses can 75 be overcome by using the lowest internal state of cesium, the application of relatively low dc magnetic fields [13] .
15
As Fig. 1 
Laser cooling

18
The initial collection and cooling of Cs atoms is achieved via beat-lock to a grating-stabilized master diode laser.
28
Standard absorption imaging is used to determine par-
29
ticle numbers and temperatures.
30
We compress the atomic cloud by ramping up the mag- The magnetic fields for levitation and for Feshbach tun- is not affected.
101
We excite vertical trap oscillations by briefly changing vated by ramping up the magnetic field and its gradient.
12
The 1/e-rise time of the magnetic fields is limited to 1. 210 a 0 is optimal during the forced evaporation phase.
15
As can be seen from Fig. 3 into almost all directions because of the levitation field.
19
We observe the phase transition after 2 s of forced evapo- to the hydrodynamic regime. Thus, significant improve-25 ment of the evaporation is not to be expected.
26
Further evaporation leaves a cigar-shaped condensate 27 with the long axis in the horizontal plane. In Fig. 4 we 28 show vertical density profiles of expanding condensates.
29
The tunability of the scattering length allows us to ex- We now test the tunability of the condensate interac-8 tion. We first study the condensate expansion as a func-9 tion of scattering length [36] in two different ways. We 10 then specialize to the case when the interaction energy is 
31
We first consider a condensate in the Thomas-Fermi regime for which we adiabatically ramp the scattering length to a new value. For such a condensate, the release energy E rel directly corresponds to the chemical potential µ T F through
, which is given by
Here,ν is the geometric average of the trap frequen- . The open circles represent data for rapid switching at the moment of condensate release. As discussed in the text, the straight line is not a fit. It connects the origin with the fitted value of the release energy at the creation scattering length.
estimate of the particle number N = (8.2 ± 1.3) × 10 4 .
48
The error is dominated by the error in determining the 49 trap frequencies.
50
For a sudden change of the scattering length the conden- gravity. Fig. 6 shows the vertical and horizontal extent 
Condensate oscillations
24
By rapidly ramping the scattering length it is possible 25 to excite oscillations of the condensate in the trap [37] .
26
In fact, in the limit of a cigar shaped condensate one ex- will be interesting to study the case of a non-interacting 10 condensate at the zero-crossing of the scattering length.
11
Such a condensate might be used in atom interferometers 12 where one wishes to suppress any mean-field effects [39] . 
